Structural requirements for neuropeptide Y in mast cell and G protein activation.
Incubation of neuropeptide Y or its C-terminal fragments with rat peritoneal mast cells resulted in a dose-dependent histamine release. Fragment 18-36 of neuropeptide Y was the most biologically active peptide. EC25 value on rat mast cells was 7.2 +/- 2.2 nM. Neuropeptide Y was also able to induce a flare response after intradermal injection in humans. The histamine releasing effects of neuropeptide Y related peptides were greatly inhibited by pretreatment of rat mast cells with pertussis toxin or benzalkonium chloride. Neuropeptide Y and C-terminal related peptides also stimulated the GTPase activity of purified heterotrimeric G proteins in a dose-dependent manner from 1 to 50 microM. Binding studies with [125I]neuropeptide Y were unable to provide evidence for the presence of specific binding sites on the surface of mast cells. The alpha helical conformation of neuropeptide Y fragments was studied by measuring the circular dichroism spectra. Neuropeptide Y-(18-36) was the smallest fragment having a strong helical conformation. Our results demonstrate that neuropeptide Y activates mast cells through a non-specific process leading to G protein activation.